. Gamma-butyrolactone (GBL) and its metabolite y-hydroxybutyrate (GHB) are anesthetic agents with several interesting properties: (1) GHB is an endogenous brain metabolite [Roth and Giarman, 1970] ; (2) doses of GBL which induce anesthesia in the normal cat are reported to cause periods of paradoxical sleep in the decorticate animal [Jouvet et al, 1961] , and (3) GBL selectively increases brain dopamine, presumably by antago-
nizing transmitter release from dopaminergic nerve terminals [Aghajanian and Roth, 1970] , It has been suggested that the anesthetic action of GBL and GHB might be causally related to the increase in brain dopamine [Roth and Suhr, 1970] , In recent experiments we have presented evidence against this hypothesis showing that GBL anesthesia in the rat was not affected by forebrain ablation which included the target structures of the ascending dopaminergic system [Borbély et al., in press ]. In addition, we showed that GBL causes a triphasic change in body temperature including a marked hyperthermic component which constitutes a unique feature for an anesthetic agent. We now present evidence that equipotent anesthetic doses of GBL and GHB have similar effects on body temperature {fig. 1). This is not unexpected since GBL is hydrolyzed in the organism to GHB which appears to be the active form in the brain [Roth et al., 1966; Guidotti and Ballotti, 1970] , There are indications that the hyperthermic phase might be related to the effects on brain dopamine: (1) the hyperthermic effect of GBL was practically abolished by ablation of the structures of the ascending dopaminergic system [Borbély et al., in press] and (2) maximal levels of brain dopamine are reached in the rat 90 min and in the mouse 60 min after injection of approximately 500 mg/kg GHB [Roth, 1971; Leonard and Watkinson, 1971] , which correspond closely to the peak hyperthermia in the present experiments. However, pretreatment with the catecholamine synthesis inhibitor a-methyl-p-tyrosine methyl ester (250 mg/kg intraperitoneally, 40-70 min prior to GBL) did not prevent the hyperthermia [Borbély and Huston, 1972] although the increase in brain dopamine is thereby blocked [Gessa et al., 1968; Spano et al., 1971] . This apparent inconsistency could be resolved by assuming that not the increase of the absolute level of brain dopamine, but changes in synaptic function after blocking of transmitter release by GHB and GBL [Roth and Suhr, 1971] cause hyperthermia. The initial sharp drop of body temperature might be related to a rapid change in carbohydrate metabolism. In mice subcutaneous injection of GHB (500 mg/kg) decreases brain glycogen and lactate levels, and increases brain glucose levels maximally within 10-30 min [Leonard and Watkinson, 1971] .
A monophasic marked depression of respiration was seen after GBL and GHB ( fig. 1 ). Since this effect was still present in the chronic thalamic rat [Borbély et al., in press] it is probably due to a direct action on the brain stem, possibly on the reticular formation.
GBL caused changes in click-evoked cortical potentials which differed from those seen during the physiological sleep stages ( fig. 2) . In accordance Borbély Effects of Gamma-Butyrolactone 357 In the GBL experiments body temperature was measured intraperitoneally by radiotelemetry.
There the second minimum and the return to baseline is indicated. In the GHB experiments body temperature was measured rectally. There the last point was obtained at the end of anesthesia. Minimal respiratory rate coincided largely with maximal body temperature. Note that time intervals are plotted on a logarithmic scale with time of injection arbitrarily defined as 0 min. with earlier reports [Marcus et al., 1967] GBL did not induce paradoxical sleep periods. In the present experiments the initial positivity of evoked cortical potentials was increased by GBL, whereas the late waves were not changed significantly. This stands in contrast with the changes seen after anesthetic doses of pentobarbital where the late waves were readily abolished [Borbély and Hall, 1970 ]. An increase of click-evoked potentials recorded from nonspecific cortical and subcortical sites has been reported also for the cat [Winters and Spooner, 1965] . In the present experiments, evoked potentials from the inferior colliculus were not significantly affected by GBL, suggesting that the drug influences the specific auditory system mainly at a supracollicular level. Brain potentials were evoked by clicks at a rate of 1/sec in the unrestrained rat and recorded by multichannel radiotelemetry [Voegeli and Kraft, this vol.] together with motor activity [Borbely, 1970] .
